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I. ANNUAL RYEGRASS TOXICITY 
Successful experiments were conducted in both the field and glasshouse. 
Field screening of a wide range of grasses revealed that species of rye 
grass other than annual rye (Lolium rigidum) were just as susceptible to 
nematode and bacteria infection as the problem species, New species of 
Lolium found to be susceptible were:-
L, perenne, L, multiflorum, L, strictum, L. persicum and 
L. temulentum 
Grasses other than Lolium did not show symptoms. They included silver 
grasses, barley grass, soft brome grasses, hard brome grasses, canary 
grasses, wild oats, wheat, oats and barley, Neither wild oats nor canary 
grasses, previously shown to be affected by yellow slime, showed any sign 
of bacterial infection, whether grown in experimental plots or naturally 
occurring in farmer paddocks (including thos·e paddocks that showed consider-
able infection the previous year), Reasons are unclear, they could 
involve poor plant growth, dry seasonal conditions or even the nature of 
the inoculum in the soil. 
A number of glasshouse trials were conducted. Only one has been complete-
ly processed so far, It showed that nematode galls buried in moist soil 
more than 4 weeks prior to sowing rye grass seeds gave fewer nematode and 
bacteria galls on the plants than did earlier burial, Inoculation 
earlier than four weeks gave virtually no bacterial galls whereas earlier 
inoculation (0-3 weeks) gave bacteria galls on up to a third of the plants, 
Indications from as yet unprocessed glasshouse experiments are that soil 
temperature of s0 c at time of inoculation .are mor.e conducive to gall 
formation than io0 c or is 0 c, It was also found that plants could produce 
obvious bacterial slime even when plants had never been exposed to 
temperatures higher than is 0 c, 
f2.3 
2. 
79KA15/3801EX 
THE SUSCEPTIBILITY OF GRASSES TO YELLOW SLIME DISEASE 
Location 
Soil 
Background 
Methods 
Site 1 
Site 2 
Kebaringup 
Katanning 
(C. Cook) 
(C. Butterworth) 
Both sites were old pasture land with a history of 
ryegrass toxicity. Site 1 was on a heavy red/ 
cracking soil of pH 8.1 (water) on which slime 
affected and toxic wild oats (Avena fatua), canary 
grass (Phalaris minor) and annual rye grass were 
prevalent the previous year. 
Site 2 was on a hard setting grey sandy clay pH 6.3 
on which only affe.cted rye grass had previously 
been found. 
Following the finding of grasses other than rye 
grass that were affected by yellow slime in 1978 
and earlier it was decided to screen those grasses 
together with a range of rye grasses and related 
species in the tield. Cereals were included 
because departmental records showed tha.t yellow 
slime had been found on wheat in the 1920's. 
Historical wheat varieties were included so that 
varieties in use during the 1920's could be tested. 
Tables 1, 2 and 3 list the grasses tested. They were sown June 20 in 
triplicate plots at Site 1 and in duplicate at Site 2. Each plot, sown 
on a metre grid consisted of 5 plants sown 4 cm apart as seedlings after 
germination in the laboratory in petri dishes. Four of the plants on 
every plot were each sown with 2 nematode galls, the fifth plant was 
sown where 2 galls had been-buried 4 weeks earlier, 2 days after.the 
first rains. 
The experimental area was raked to remove stubble etc. and allowed to 
germinate prior to spraying with sprayseed to kill all weeds. No 
cultivation or fertilizing was carried out. Site 2 was. badly affected 
by red legged earth mites and was dusted with Maladane dust immediately 
after sowing (Rep 1 only). This had no apparent effect on the mites and 
all plots at both sites were sprayed with 20% DDT the following day. 
Seedlings were watered by hand at time of planting and again one to two 
days later. Plots were again watered in late spring (October 25) to 
rescue many plants from drought. 
Assessment 
Slime was first observed on September 19 and from September 20 the plots 
were intensively examined at approximately weekly intervals for 8 weeks. 
All tillers were closely examined for occurrence of yellow slime. 
However it was found necessary to inspect every tiller on all plants for 
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developing galls until a gall was found (nematode or bacterial). 
That plant was then recorded as positive and generally rtot looked at 
again until it had been harvested. 
Results are presented in Tables 1, 2 and 3. 
Table 1: THE OCCURRENCE OF YELLOW SLIME, NEMATODE GALLS AND 
BACTERIA GALLS ON A RANGE OF Loliurn species GROWN 
AT KEBARINGUP IN 1979x 
Plant No. 
& +->.. Vl Affected .µ Q) s 
•.-i rl 0 
Loli urn Source ~ ,..0 .µ ;::l •.-i p.. + .µ 
.µ .~ ~ u C1l Q) Q) Q) 
:::E: > CJ) s p. s 
·.-i Vl •.-i 
rl ~ rl 
U)H CJ) 
rigidurn Kebaringup '78 DC 2.0 4.0 14 3 
" Ll3 JP'78 1.0 4. 3; 10 2 
II L40 " 3.0 6.0 9 0 
" L94 " 3.6 s.o 10 4 
" WF314 " Commercial 2.0 4.3 13 2 
" Viet " " 1.0 5. o, ll 2 
II 1817 JP'79 4.6 6.5 4 1 
II 2018 " 2.3 5.3 12 3 
II 2023 II 4.3 5. 3; 8 2 
rl rl 
C1l C1l 
.µ .µ 
0 0 
E-< E-< 
14 46 
ll 28 
ll 21 
10 8 
13 34 
ll 19 
7 6 
12 37 
8 7 
~ sp(?) 82 " (Holland) 2.3 5.0 ll 2 ll 33 
" 92 " " 1. 0 3. o; 13 6 14 40 
" 131 II " 2.6* 5.3 10 2 10 23 
" 158 " II 4.3 5.61 10 3 11 8 
L. rnultiflorurn 1646 " 4.Sa 6.0 2 1 2 1 
" 1748 " 3.0 s.o 8 2 8 12 
L. Eerenne 1652 " 3.3* 5.6 4 1 4 2 
" 1690 " 3.0 6.0 10 0 10 ll 
" 1699 " 2'.0b 4. ~i 11 1 ll 18 
" WF BA/1/78 JP'78 6.0 6.0 2 1 2 3 
L. Eersicurn 1695 JP'79 s.sa 6.0l 3 1 7 4 
L. stricturn 1638 " 1. Sa 6.0 5 0 5 10 
L. ternulenturn 1666 " 2.6 4.3 5 2 10 18 
" 2038 " 3.3 5. 3, 8 3 10 i1 
~ sp(?) 90 " 
a 6 1 6 6 1.5* s.o 
II 94 " 1. 6 5.3 12 1 12 22 
" 97 " 1.0* 6.0 10 0 10 10 
" 131 " 1.6 5.6, 10 1 10 40 
" 147 " 2.3 3.61 14 4 14 22 
" 156 " 5.0 6.0 5 0 8 17 
" 807 " 3.0 s.o ll 4 11 12 
" 815 II 2.6 6.0 ll 0 ll 51 
(cont.) 
Tiller No. 
Affected 
. . .µ 
s u 
Q) C1l z a:i 
26 33 
18 10 
15 10 
3 3 
16 29 
13 13 
0 1 
29 29 
5 5 
17 23 
26 26 
17 13 
2 .7 
0 1 
7 5 
0 2 
7 8 
16 ll 
1 3 
1 3 
8 5 
ll 6 
6- 8 
5 2 
18 7 
10 5 
33 22 
20 20 
ll 8 
2 12 
30 21 
., 
J2S 
4. 
0 Maturity appearance of first flower on a plot. 
1 = first inspection, Sept. 20; 2 = Sept. 27; 3 = Oct. 4; 
4 =Oct. 10; 5 =Oct. 17; 6 =Oct. 24; 7 =Oct. 31, 8 =Nov. 7. 
t Visible symptoms. Similar to maturity, figures relate to time 
of appearance of first signs of infection. Up to and including 
Oct. 17 it was based on appearance of slime, subsequent to that 
time based on inspection of florets within spikelets for gall 
formation 
* Range within a rep wide (2 or more) 
a = 2 reps only 
b = 1 rep only 
x Plants were assessed in the field. Slime = yellow slime apparent 
on spikes or spikelets. Slime + inspection = slime + intensive 
search (in field) for affected florets - detected by opening up 
spikelets. 
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Table 2: THE OCCURRENCE OF YELLOW SLIME AND NEMATODE INFECTION 
ON PLANTS OF RYE GRASS AND RELATED SPECIES GROWN AT 
KATANNING IN 19790 
>.. Vl 
Flowering Heads .µ O>S 
.,..; r-iO 
Loli um Source 
f.-1 ,.o.µ 
;::l .,..;p.. 
Total Slime .µ vis ro •r-i>.. 
:2: ;::.cl) 
L, rigidum Kebaringup '78 DC 2.5 5 8 3 
II Ll3 JP'78 2.0
3 
2.5 8 4 
II L40 " 3.0 5. 0 ~ 4 1 
" L94 " 2.5 5.5 7 2 
" WF314 " Commercial 2.0 3.5 9 4 
" Viet. " II 1. 0 5.0 7 1 
II 1817 JP'79 3.5 4.0 5 3 
II 2018 II 2.0 3.5 8 5 
II 2023 II 3.5* 6.0 7 1 
!::... sp (?) 82 " (Holland) 2.0 3.5 6 3 
II 92 " II 1. 0 2.0 8 3 
II 131 " II 1.0 2.5 7 4 
" 158 " II 6.03 6.0 6 4 L. multiflorum 1646 " 2.0 6.o' 1 0 
" 1748 " 3.03 4.0 5 3 
L. Eerenne 1652 " 5.0 5. o' 3 1 
" 1690 " 2.0 4.5 6 0 
" 1699 " 2.0 3.0 9 5 
" WF BA/1/78 JP'78 4.5 5.0 5 0 
L. Eersicum 1695 JP'79 6.5 6.5 10 3 
L. strictum 1638 " 2.5 3.5 7 3 
L. temulentum 1666 " 3.0 5.5 6 2 
" 2038 " 3.0 5.0 5 2 
!::.._ sp(?) 90 II 1.5 5.0 7 2 
II 94 " 1.5 6.5 4 0 
" 97 " 1.5 2.5 6 4 
II 131 " 2.0 4.5 7 5 
II 147 " 1.5 5.0 9 1 
" 156 " 4.0 5.5 6 1 
" 807 " 2.0 4.5 7 2 
II 815 " 3.0 6.0 8 5 
I 
0 See footnotes to Table 1. 
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Table 3: LIST OF GRASSES OTHER THAN RYE GRASS TYPES SCREENED 
FOR SLIME AND GALL FORMATION 
A) PASTURE GRASSES AND WEEDS 
Phalaris minor Kebaringup '78 DC 
" paradoxa Gnowang. '78 DC 
" canariensis JG' 78 WF BA/1/78 
" II MP' 77-78 
II aquatica JG'78 
Avena f atua Kebaringup '78 DC 
II II JG'79 (' 77 seed) 
Horde um sp. 4 JG'79 
II 13 II 
II 22 II 
II 56 II 
Bro mus sp. 19 II 
II 210 II 
II 258 II 
II 259 II 
II 274 II 
II 276 II 
II 1 II (Holland) 
II 15 II II 
II 21 II II 
II 27 II II 
II 185 II II 
II 197 II II 
II 227 II II 
II 243 II II 
VulEia sp. 320 II II 
II 380 II 
B) CEREALS - CURRENTLY AVAILABLE 
Wheat Gamenya + WHRS 
II A. Brown 
Madden + WHRS 
Falcon + II 
Eagle II 
Gamut II 
Darkan + II 
II A. Brown 
Egret + WHRS 
II A. Brown 
Tincurrin + WHRS 
Halberd + II 
Oats Moore + II 
West + II 
II T. Khan 
Swan + WHRS 
II T. Khan 
Barley Clipper 
Dampier 
Beecher (cont.) 
Table 3 (cont.) 
C) HISTORICAL WHEAT COLLECTION· 
Baroota Wonder 
Ben cub bin 
Bungulla 
Carabbin 
Federation 
Gabo 
Gluclub 
Gluyas Early 
Insignia 
Kondut 
+ = Pickled; - - Not pickled. 
Comments 
7. 
Nabawa 
II 
Noongar 
II 
Merredin 
II 
669 
670 
719 
720 
534 
535 
Totadgin 
Wag in 
Wongoondy 
L The trials have not been fully examined yet. 
toxicity tests have yet to be carried out. 
Gall counts and 
2. All 31 Loliums (rye grass types) contracted the disease. 
3. There was excellent agreement between replications but not all 
plants within a replicate were affected. 
4. All the Lolium grasses tested produced both nematode and bacteria 
galls. Very few heads in these experiments, particularly at the 
Kebaringup site were obviously affected by slime. Most of the 
heads recorded as being affected in the field were done so only 
after careful examination of florets within apparently unaffected 
heads. 
5. A number of heads were so affected by slime (and or nematodes) 
prior to emergence that galls could not be found, despite careful 
dissection and examination. 
6. All non distorted heads on which yellow slime was found in the 
field contained bacteria galls, some contained nematode galls as 
well, but none contained nematode galls and no bacteria galls. 
7. The early maturing grasses produced the most tillers. 
8. The long delay (4-5 weeks) between flowering and detection of 
slime noted with many of the earlier flowering treatments is 
noteworthy. 
9. Lolium persicum appeared ·to be particularly susceptible to 
bacterial colonisation. 
10. There was no difference between inoculation prior to planting 
and inoculation at planting. 
8. 
11. No slime was found on any grasses other than the Loliums. This was 
surprising and disappointing in view of the very heavy infection of 
wild oats and canary grass on the site the previous year. 
It should be noted that no affected heads of these grasses could be 
found in the area around the plots either despite the abundance of 
wild oats and canary grass amongst the plots and in the paddock 
near the plots. Obviously conditions were not right for slime 
development in 1979. Possible explanations for the absence of 
infection could involve one or both of the following:-
i. Late start to season - and prolonged dry periods during 
the season. (The wild oats and canary grass only grew to 
a quarter to half the height they were the previous year.) 
ii. The extremely dense bacteria/slime produced the previous 
year may have had an antagonistic effect on the nematodes. 
12. Some slight physical damage occurred with three of the wheats, 
Gluyas Early, Noongar, Federation, Bungulla and Bokal at Site 2. 
It consisted of spiral folding of the flag leaf and distortion of 
the stem close to the head and may have been caused by nematodes. 
There was no sign of ear cockle in any of the wheats and it is 
possible that if the damage was caused by nematodes they were more 
likely to be the same species of Anguina involved in the rye grass 
problem and not Anguina tritici, the species causing ear cockle 
and probably also the one involved in the yellow slime problem of 
wheat noted in Western Australia in the 1920's. 
It is interesting to note that the damaged wheats were old 
varieties that have not been grown for many years. 
13. Concluding comment 
Similar trials will be sown in 1980 because of the need to compare 
the toxin/s produced in slime affected annual rye grass with that of 
those from other grasses. 
1:)0 
9. 
79KA16/3801EX 
l, THE EFFECT OF GALL BURIAL ON GALL AND SLIME PRODUCTION BY ANNUAL 
RYE GRASS SOWN INTO LAND WITH A HISTORY OF RYEGRASS TOXICITY. 
2. THE EFFECT OF BACTERIAL GALLS ON DEVELOPMENT OF SLIME AND GALLS 
ON RYEGRASS INOCULATED WITH NEMATODE GALLS. 
Location 
Soil 
Background 
Methods 
Sites 1 and 2, Kebaringup 
. Site 3, Katanning 
(C. Cook) 
(C. Butterworth) 
Sites 1 and 3 corresponded to sites 1 and 2 on the 
previous experiment (79KA15). Site 2 was a grey 
sandy clay pH6.3 (water) and similar to site 2. 
. The main screening experiments (79KA15) were sown in 
land with a history of infection, however they were 
inoculated with galls to maximise the chances of 
nematode and bacteria infection. This experiment 
was designed to compare inoculation with no 
inoculation. 
Glasshouse experiments in Perth show that bacteria 
and nematode galls together are not as effective as 
nematode galls alone in inducing slime and gall 
formation in annual rye grass. 
It was decided to examine this effect in the field. 
Nematode galls, bacteria galls and mixtures of nematode and bacteria 
galls (Table 1) were buried (1.0 cm deep) in soil on sites where 
seedlings of annual rye grass were sown about a month later. Galls 
were buried on May 25 and seedlings planted on June 19-20. Site 
preparation was identical to that for 79KA15. 
Preliminary results 
The only results available to date (Table 1) are based on a quick visual 
assessment in the field - the plants await detailed laboratory 
examination. 
At this stage all that can be said is that there were obvious 
differences, with the grey soil sites giving more infection than the 
red soil. 
" 
. e 
Table 1: 
Galls 
10. 
THE EFFECT OF NEMATODE AND BACTERIAL GALL INOCULATION 
OF SOIL ON DEVELOPMENT OF PLANT RYE GRASS TOXICITY 
SYMPTOMS* 
Treatment Kebaringup Katanning 
sown per plant Red soil Grey soil Grey soil 
No Nematode Bacterial 1 2 3 1 2 3 1 2 
1 4 0 - - - + + ·+ + + 
2 4 1 - - - + + + + + 
3 4 2 - - + + - + + + 
4 4 4 + - - + - + + -
5 2 0 + - - - - - - -
6 2 1 - + + - + + - -
7 2 2 - - - + + - + -
8 1 0 - - - - + - - -
9 1 1 - + - - - - + -
10 0 4 - - - + - + - + 
11 2 4 - - + - + + + -
12 0 2 + - + - - + + -
13 1 2 - + - - - + - -
14 0 0 + - - - - -
•• 
- -
3 
+ 
+ 
+ 
-
-
+ 
+ 
+ 
+ 
+ 
+ 
-
-
-
* + = Slime and/or galls (usually galls) detected on at least one plant per plot . 
132 
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Supplementary.Field Trials 
Two small trials were sown at Kebaringup and Katanning. 
1. The effect of time of gall burial on development of plant symptoms 
of annual ryegrass toxicity. 
Ten nematode galls were placed in the soil in a small 1.0 cm hand made 
furrow 5.0 cm long. One lot was buried on 25 May (= early) prior to 
sowing 5 two day old seedlings of annual rye, Phalaris minor and Avena 
fatua on June 20. Duplicate lots were sown and inoculated at the same 
time June 20 (=late). Three plots of each treatment were sown. 
No symptoms developed on either the Phalaris (canary grass) or Avena 
(wild oats). Symptoms developed on the ryegrass (below). It appeared 
that early inoculation was more effective than late at Kebaringup 
(based on visual field assessment). The harvested material has yet 
to be examined in the laboratory . 
. Time of Kebaringup Katanning 
gall 
inoculation Red Soil Grey Soil Grey Soil 
Early + + - + + + + + -
·' 
Late + - - - + - + + + 
to • 
The symbols refer/detection of slime and/or galls (usually galls) on at 
least one plant in the plot. Each replicate is shown. ' 
2. The development in the field of yellow slime on a range of Phalaris 
species. 
! L 
A range of Phalaris grasses received from Dr. R. Oram of CSIRO, 
Canberra were sown in early July at both Kebaringup and Katanning,' 
Treatment 
Phalaris aguatica 
II II 
II II 
II II 
II II 
II II 
II canariensis 
II • minor 
Loli um rigidum 
Australian 
Sirosa 
Sirolan 
El Gali a 
Seedmaster 
Sirocco 
-
Symptoms 
Site 
1 2 
+ + 
Of the Phalaris grasses grown, only canariensis, minor and sirolan 
flavened. Growth was very poor. 
133 
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Glasshouse Experiment 1 - 1979/1980 
The effect of time of burial of nematode galls in moist soil on development 
of nematode and bacteria galls in annual ryegrass plant. 
Treatments: 10 times of inoculation (see Table 1). 
Methods: 
Results: 
Twenty nematode galls were distributed over soil in a 12 cm 
pot and covered with 1.0 cm of soil. Soil was watered and 
moisture content maintained at about field capacity from them 
on. Four pots were inoculated for each burial time. 
All pots were sown with five ryegrass seeds at the time of the 
last inoculation~ July 27. 
There was a marked affect of time of burial on gall production. 
The number of nematode galls produced per plant iLcreased 
steadily from less than 1 for the longest time (~weeks), 
to about 60 plants for 3 and 2 weeks burial. They dropped to 
less than 60 for the inoculation at time of sowing. 
There were many more nematode galls produced than bacteria 
galls. Bacterial galls were not produced until the 3 week time 
which coincided with the highest nematode gall intensity. 
There was considerable variation between plants within pots. 
134-
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Table 1: 
Treatment 
Weeks 
Buried 
9 
8 
7 
6 
5 
4 
3 
2 
1 
0 
The effect of time of bur.ial of nematode galls in moist soil en t.1~.e development of r.ernatode 
and bacter~_"l galls in annual ryegrass plants. 
Nematode Galls i Bacterial 'Galls ! I ; ------------------- _ _j 
Galls 
I 
Galls 1 
Plant Piants Plants I Plant I number Affected Total /Plant /Aff. Plant Affected I Total /Plant /Aff. i I 
! I ! 17 3 9 0.5 3.0 0 ! 0 0 0 
16 6 143 8.9 23.8 1 2 I 0.1 0.3 
13 0 0 0 - 0 0 I 0 I 0 16 ll 385 24.0 35.0 
I 
0 0 0 I I] I 17 13 598 35.2 46.0 0 j 0 0 I 0 I 16 12 758 47.4 63.2 0 0 0 0 
I 18 17 1029 57.2 60.5 5 I 92 5.1 18.4 
17 16 1024 60.2 64.0 4 
I 
127 I 7.5 31. 8 I 16 13 837 52.3 64.4 5 169 10,6 33.8 I I i I 14 10 397 28.4 ! 
39.7 s I 134 9.6 I 26.8 I I l I I I l I ----' 
